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Italian  prunes  grown  in  the  Mllton-Preewater  district  of  Oregon  are 
packed  warm  and  loaded  in  iced  refrigerator  cars  for  shipment  to  marketo 
For  Atlantic  Coast  markets  30--pound  baskets  are  usedo    Usually  the  cars 
are  initially  iced  sometime  during  the  day  or  evening  prior  to  loadingo 
Icing  platform  facilities  at  the  shipping  point  are  inadequate  to  permit 
reioing  and  the  loaded  cars  are  moved  to  Reith,  Oregon  or  Pasco,  Washing- 
ton to  be  reiced  and  initially  salted.     This  is  usually  6  to  2h  hours  after 
loading  and  frequently  2k  to  ^^0  hours  after  the  warm  cars  are  initially 
icedo 

Sometimes  the  prunes  are  precooled  in  the  car  by  the  operation  of 
portable  bunker  fans  after  200  pounds  of  salt  has  been  added  to  the  Iceo 
The  fans  are  rarely  operated  for  longer  than  S  hours  and,  although  present 
facilities  do  not  permit  the  reicing  of  care  during  precooling,  satisfactory 
deliveries  of  fruit  have  usually  been  made  in  past  years,  the  fruit  be- 
coming over-ripe  or  decayed  in  transit  only  in  exceptional  instanceSo  Al- 
though many  receivers  request  that  their  shipments  be  precooled,  opinion 
among  shippers  is  divided  as  to  the  necessity  or  value  of  present  precooling 
practices..     It  was  to  obtain  information  in  regard  to  this  that  the  present 
Investigation  was  begun  in  19^3°    Results  of  last  year's  work  showed  that 
the  prunes  were  only  partially  cooled  to  desired  shipping  temperatures  when 
the  bunker  fans  were  operated  for  9° 5  hourso 

OBJECTS  OF  THE  WORK 

The  principal  objectives  of  this  year's  studies  were?  (l)  to  obtain 
more  information  on  the  need  for  precooling  Italian  prunes;  (2)  to  determine 
the  effectiveness  of  Preco  fans  in  precooling  warm  loads  of  Italian  prunes 
and  also  in  cooling  such  loads  in  transit  when  they  are  not  precooled  at 
shipping  points  (3)  to  evaluate  the  amount  of  precooling  and  the  transit 
teraperattires  In  loads  of  warm  fruit  shipped  in  cars  when  ice  bunkers  are 
filled  to  only  3/^  capacity  in  accordance  with  a  special  0, DoT,  rule  applied 
during  most  of  the  shipping  season  (on  account  of  the  prevailing  shortage 
of  ice);  and  (U)  to  obtain  further  information  on  the  possibility  that 
Italian  prunes  may  be  injured  by  carrying  them  at  low  temperatures,  as 
sijggested  by  preliminary  storage  tests  conducted  in  the  laboratory  several 
years  agOo 

M3T30DS 

For  these  precooling  and  shipping  tests  the  Italian  prunes  were  packed 
in  3^-po'^'i  baskets  which  were  loaded  four  layers  deep  in  staggered  rows 
as  a  solid  loado     This  left  the  top  of  the  load  3^  inches  from  the  ceiling 
and  at  a  height  not  partic^ilarly  unfavorable  to  cooling,  giving  plenty  of 
room  for  air  circxilation. 


Precooling  tests-    Slectric  resistance  thermometers  were  placed  at 
the  centers  ~of~ll  "baskets  in  one  end  of  each  car..     These  packages  were 
located  in  a  centerline  position  "between  the  car  walls  as  follows? 

Top  layers  a,  doorway;        quarter-length;  c,  bunker 

fllddle  (2nd)  layer?  a»  doorways  "b,  3/S  length;  c,  quart erlength; 

de  l/(?  length;  e»  bunker 
Bottom  layer  °e  a»  doorway;  b,  quart  erlength;  Cb  bunker 

In  addition,  the  temperature  of  tne  air  blast  was  talcen  at  a  position  6  inches 
in  front  of  the  top  bulkhead  opening  in  the  fan  cars  and  6  inches  in  front  of 
the  face  of  the  fan  opening  in  cars  precooled  with  portable  fanso 

Temperature  records  were  made  during  the  precooling  period  in  all  cars 
used  in  the  shipping  tests  and  in  3         cars  and  1  standard  car  not  used  in 
shipping  testSo     The  first  record  of  temperatures  in  all  instances  was  made 
after  the  frait  had  been  loaded  but  before  the  fans  were  operatedo 

The  loads  precooled  for  8  hours  were  representative  of  usual  commercial 
operations  in  which  the  salt  was  thrown  on  the  ice  without  spudding  down. 
The  thorough  precooling  was  closely  supervised  and  given  additional  service 
by  the  investigators  in  order  to  lower  the  fruit  teinperatures  to  the  desired 
levelc     This  involved  chopping  the  ice  to  receive  the  initial  charge  of  salt, 
reicing  the  cars  during  precooling,  and  spudding  down  and  otherwise  preparing 
the  ice  for  subsequent  additions  of  salt. 

Shipping  tests;    Four  shipping  tests  were  made  with  11  cars  of  frxit 
billed  to  New  York  City  via  N.  P, ,  CoBo  &       and  Srie  railroads,    A  recording 
thermometer  was  fastened  on  a  sill  under  one  car  of  each  test  to  record  out- 
side air  temperatures  in  transito     Inside  the  cars  recording  thermometers 
were  placed  as  follows? 

Test  1?  at,  top  doorways  center,  within  a  fruit  package 

b,  bottom  bunker,  center,  within  a  fruit  package 

c,  beneath  floor  racks 

Tests  2,  3(>  and  U;        top  quart  erlength,  center,  within  a  fruit  package 

b,  bottom  bunker,  center^  within  a  fruit  package 
(only  in  cars  thoroughly  precooled) 

Comparable  test  packages  for  obsei^ation  at  destination  were  prepared  by 
compositing  the  fruit  before  shipments  The  packages  in  test  2  contained  fruit 
of  one  maturityt  considered  optimum  for  mid-season  shipment.,  In  tests  3  arid  k 
the  packages  were  half  filled  with  fruit  of  "early  maturity"  and  the  remainder 
with  prunes  of  advanced  matirity,  a  separator  being  used  to  divide  the  fruit 
of  the  two  maturities.     Recoriing  thermometers  were  placed  in  these  containers. 

The  test  packages  were  recovered  in  New  York  City  (one  in  Albany,  No Yo ) 
and  records  made  on  firmness  (by  using  a  pressure  tester  with  a  5/l^  ino 
plunger  on  20  fruits),  percentage  of  decay,  color  (percentage  of  purple  color)© 
color  of  flesh,  days  to  ripen  sufficiently  for  dessert  purposes,  percentage  of 
decay  after  ripening  and  ripening  characteristics  in  packages  carried  at  the 
lowest  temperatures. 
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Table  1  ^ives  a  schedule  of  all  cars  used  in  the  precoolin#;  studies 
and  shipping  teste. 

RSSULTS 
Precoclin^  Tests 

Tlie  data  on  precoolii:i^  are  auminarized  in  table  2=     Tables  3  to  I3  give 
detailed  temperature  data  on  individual  cars. 

In  evaluating  the  extent  of  precooling,  the  average  of  11  fruit  teraper- 
aturea  per  car  have  been  usedo     Throe  positions  were  in  the  kth  or  top  layer, 
5  in  the  2nd  or  middle  layer,  and  3  '^^         first  or  bottom  layer  of  packageso 
In  some  cars  the  average  of  temperatures  in  the  top  Ip.yer  after  precooling 
was  slightly  lower  than  the  average  of  all  positions  but  in  no  instances  was 
the  difference  greater  than  3"  ■^•> 

In  fan  cars,  when  200  IbSc  of  salt  was  added  to  the  ice  before  precoollngs 
and  the  fans  were  driven  by  motors  for  10  hours,  the  fruit  was  cooled  from 
initial  temperatures  between  62o2o  F.  and  65<.3^  *o  a  range  of  U8.9°  to  51 
'A/hen  500  poTinds  of  salt  was  added  (250  poixnds  at  the  start  of  precooling  and 
250  pounds  after  5  hours)  the  average  fruit  temperature  was  reduced  from  660 2» 
to  UfeoUo,     Test  D  (table  1)  was  made  with  bunJters  initially  filled  to  3/U 
capacityo     A  greater  amount  of  cooling  was  obtained  in  this  car  than  in  those 
initially  iced  to  full  capacity  with  200  pounds  of  salt  added  and  8imila.rly 
precooled  by  the  attachment  of  motors  to  the  Preco  fanso     The  more  rapid 
cooling  is  not  readily  explained  unless  possibly  by  assuming  iiore  rapid  circu- 
lation of  air  due  to  less  resistance  from  the  smaller  amount  of  ice,  or  J>arhaps  tc 
differences  in  car  construction,  since  this  particular  car  was  in  a  different 
serieso 

Although  these  experiments  were  not  planned  especially  to  compare  dif- 
ferent methods  of  precooling,  enoiigh  tests  were  nua.  to  show  tiiat  motor-driven 
Preco  fans  were  effective  and  compared  favorably  with  conventional  bunker  fanso 
The  amount  of  coolinr^  done  by  the  latter  in  standard  refrigerator  cars  under 
commercial  practice  when  fans  were  operated  S  hours  Is  shovm  in  tests  3-2, 
I-39  and  K~)+  of  table  2=     With  average  initial  fniit  temperatures  of  6^.,  5°. 
S^ol^t  and  yOoU"       the  fruit  was  cooled  to  50o5S  5^^-=>lS  and  59°  respectively.. 
Tlie  last  test  was  made  with  ice  bunkers  filled  to  3/^  capacity..     Since  the 
weather  conditions  were  quite  normal  for  this  season  of  the  year,  it  may  be 
concluded  that  the  temperatures  of  these  loads  were  representative  of  tho 
amount  of  cooling  that  can  be  expected  under  commercial  practice  when  fans 
are  run  a  full  8  hours.     These  results  should  be  compared  with  those  in  tests 
0-2,  J-3»  and  L-U  in  which  more  salt  was  used  and  the  precooling  periods  were 
13-1/2,  2O-I/2,  and  I9  hiiurso     The  average  fruit  temperatures  in  these  cars 
after  precooling  were  UOoS",  lUt-oU©,  and  h^oS<*  Po ,  representing  temperature 
reductions  of  2Ji,h°,  23  S  and  22,8o. 
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lt will  "be  otserved  in  tallies  3       13  ^h&t  air  blast  temperatures 
usually  ranged  between  39®  during  the  first  8  hours  of  precooling 

euid  that  unless  additional  ice  and  salt  were  furnished,  air  blast  teinpera- 
tures  then  started  to  riseo    After  reicing  and  adding  more  salt,  air  blast 
temperatures  were  then  maintained  between  31®  ^^'^  35 It  may  be  concluded, 
therefore,  that  to  reduce  the  temperature  of  Italian  prunes  to  Uo"  with 
bunker  fanss  it  is  essential  to  reice  the  cars  at  least  once  during  a  pre- 
cooling  period  of  as  long  as  20  hours. 

The  precooling  tests  in  standard  cars  with  ice  bunkers  filled  to  only 
3/^  capacity  (B  and  K-U)  showed  that  a  considerable  reduction  in  fruit  temper- 
ature was  accomplished,  approximately  as  much  as  when  the  bunkers  were 
initially  filled  to  capacity  and  the  fans  were  operated  for  the  same  timoo 
However,  the  transit  temperatures  in  the  cars  iced  to  3/^  capacity  were  not 
as  satisfactory  as  in  those  iced  to  full  capacity,     This  probably  can  be  ex- 
plained by  the  fact  tliat  considerable  time  elapsed  between  the  end  of  precooling 
and  the  first  reicing  during  which  the  reduced  residue  of  ice  in  the  car  after 
precooling  with  3/^  bunker  icing  was  insufficient  to  preserve  the  advantage 
gained  by  precoolingo 

Transit  Temperatures 

Fan  Cars;    The  thermographs  placed  beneath  the  floor  racks  in  Car  B-1 
showed  that  the  fans  did  not  operate  after  3-1/2  days,,    At  destination  the  fans 
were  found  to  be  in  an  off  positiono     This  circumstance  precludes  a  reliable 
evaluation  of  the  efficiency  of  fan  cars  under  conditions  outlined  for  this 
experiraento     Thermograph  failure  at  a  bottom  bunker  position  in  car  H-1  (non- 
precooled),  as  well  as  diversion  of  this  car  to  Detroit,  Micho ,  further  reduced 
the  value  of  the  experiments 

The  graphs  of  fruit  temperatures  given  in  figure  1  show  that  it  re- 
quired approximately  3  days  for  the  top  layer  in  the  non-precooled  load  to 
reach  50®  ?=  and  SS  hours  to  reach  U5*'o     This  was  longer  than  was  required  in 
the  19^3  tests  when  the  fruit  And  outside  air  temperatures  were  somewhat  lower^ 

The  preceded  load  in  a  fan  car  reached  50*  Fc  within  the  first  2^^ 
hours  and  U^o  in  SS  hours.     This  is  longer  than  is  desirable  but  the  record 
of  air  blast  temperatures  reveals  that  during  the  first  3  days  the  fans  were 
in  actual  operation  only  about  2k  hours.     The  slow  and  intermittent  car  move- 
ment in  shipments  from  the  Milton- Freewater  district,  via  Walla  Walla  and 
Pasco,  Washc ,  or,  as  in  the  19^3  tests,  via  Reith  and  Pendleton,  Oreo,  should 
be  taken  into  consideration  when  arriving  at  conclusions  as  to  the  salting 
practice  to  be  used  in  fan  cars. 

Standard  Cars;    Differences  in  top  layer  fruit  tenrperatures  during 
transit,  when  loads  were  not  preceded  but  were  shipped  under  5  percent  salt; 
and  in  cars  partially  preceded  by  ciirrent  commercial  practice  and  shipped 
Tinder  3  percent  salt,  or  when  they  were  thorou^-hly  preceded,  are  shown  in 
figure  2o     The  heavy  lines  in  the  graph  represent  avera^^e  temperatures  of  two 
tests  where  ice  bunkers  were  filled  to  capacityo     The  mean  outside  temperatures 
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computed  from  thermograph  readings  at  6  hour  intervals  during  the  first  8 
days  weres  for  full  "bunker  testa,  68^,  and  for  3/^  bunker  tests,  65- T"*- 

During  the  precooling  period  the  fruit  temperatures  in  the  top  layer 
of  cars  B-2  and  I~3  were  reduced  to  slightly  below  50 «       and  to  below  ^O* 
in  cars  C-2  and  J-3  which  were  precooled  more  thoroughly.    However,  this 
graph  shows  that  following  precooling,  the  top  of  the  load,  having  been  cooled 
more  than  the  underneath  fruit,  then  became  warmero     In  the  thoroughly  pre- 
cooled loads  (cars  C-2  and  J-3)  the  fruit  temperatures  in  the  top  layer,  after 
this  readjustment,  averaged  ^2=5*  whereas  in  cars  B-2  and  I-3»  that  were  com- 
mercially precooled  for  only  8  hours,  they  averaged  10®  higher..     This  was  only 
3®  lower  than  the  average  ten5)erature  in  the  top  layer  of  the  non-precooled 
loads  at  a  corresponding  time. 

After  the  period  of  readjustment  the  top  layers  in  the  thoroughly  pre- 
cooled loads  remained  at  about  U2o5*'       whereas  in  the  non-precooled  and  com- 
mercially precooled  loads  the  temperatures  were  considerably  higher  but  con- 
tinued to  drop  slox/lyo     The  use  of  5  percent  salt  with  the  non-i^recooled  loads 
soon  reduced  the  top  layer  tenrperatures  so  that  after  the  second  day  they  were 
about  the  same  as  in  the  commercially  precooled  cars. 

Icing  to  3/^  bunker  capacity;    Ho  temperature  record  was  secured  in  the 
top  layer  of  the  thoroughly  precooled  load  because  the  thermograph  failed. 
Fruit  temperatures  in  the  top  layers  of  non-precooled  and  commercially  precooled 
loads  shipped  in  cars  iced  to  3A  bunker  capacity  are  shown  by  light,  broken 
lines  in  figure  2=     In  the  car  commercially  precooled  for  8  hours,  5  days 
elapsed  before  the  top  fruit  teidperatiire  reached  50 «  Fo  and  8  days  for  cooling 
to  ^5*o     The  non-precooled  load  had  still  higher  tefl5)eratureSo     In  both  cars 
the  temperatures  were  dangerously  high  and,  had  rhizopus  rot  been  prevalent, 
these  loads  provided  conditions  for  its  much  more  rapid  growth  and  spread  than 
in  the  loads  under  full  bunker  ice,  even  when  the  latter  were  not  precooled^ 

Condition  of  Fruit  at  New  York 


Records  taken  on  the  condition  of  fruit  in  the  test  packages  at  different 
positions  in  the  cars  are  svunmarized  in  table  lU„     The  differences  in  dessert 
quality  recorded  in  table  lU  were  in  no  instance  very  j^ronounced  and  were 
related  primarily  to  the  degree  of  ripeness  of  tho  fruit  at  the  time  of  observa- 
tiono     There  was  no  indication  that  any  of  the  fruit  would  not  have  ripened 
with  excellent  quality  if  the  fruit  had  been  held  longer  before  being  inspectedo 
Prom  these  results  the  following  deductions  are  made  as  to  the  effects  of  pre- 
cooling on  the  condition  of  the  fruit  after  arrival  at  destination: 

lo     Non-precooled  fruit  shipped  \inder  standard  refrigeration  with  5 
percent  salt,  and  fruit  comr.ercially  precooled  for  only  8  hoiirs  and  shipped 
under  standp.rd  refrigeration  with  3  percent  salt  J     There  was  no  significant 
difference  with  respect  to  flesh  color,  percentage  of  decay,  or  time  to  become 
eatin,-";  ripe.     The  precooled  fruit  generpjly  had  a  little  less  purple  color  and 
was  slightly  firmer  at  time  of  arrival  but  the  difference  was  not  great. 
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2o     Thorou/5;hl7  precooled  fruit  shipped  imder  standard  refrigeration 
with  3  percent  salt?    Firmer,  with  much  less  purple  color  upon  arrival  and, 
in  the  instance  of  3/U  bunker  icing,  with  less  decay  than  non-precooled  fruit 
or  that  which  was  coinnercially  precooled  for  only  8  hours„     The  thorow^aly 
precooled  fruit  required  from  3  to  ^  days  at  65®  to  70**  K  after  arrival  in 
New  York  to  acquire  desirable  purple  color  and  to  ripen  to  good  dessert 
quality. 

3o     Fruit  under  3/^  bunker  icings  Except  when  the  fruit  was  thoroughly 
precooled  it  arrived  eating  ripe,  or  over-ripe,  and  had  to  be  moved  into  con- 
sumption at  once;  decay,  while  not  serious,  generally  had  a  greater  start  than 
in  cars  iced  to  capacity. 

Uo    Picking  maturity;    Pruit  picked  at  an  advanced  stage  of  maturity 
carried  well  but  required  quicker  sale  and  distribution  than  fruit  picked  when 
less  mature^     Generally  this  riper  fruit  had  better  dessert  quality  than  that 
whicii  was  less  mature  when  pickedo 

3o    Low  temperature  injury;    Test  packages  carried  at  the  cold  bottom 
blanker  position  in  thoroughly  precooled  loads  ripened  noriaally  with  no  sign  of 
mealiness  or  tissue  breakdown  tl^at  were  previously  noted  to  result  from  storing 
Italian  prunes  immediately  after  picking  at  temperatures  below  3^*  F„     As  shown 
in  table  15,  thermograph  records  made  In  test  packaljes  at  these  positions  in 
the  car  indicate  that  test  fruit  temperatures  were  above  the  probable  critical 
temperature  zone  (3^°  to  3^"  ^<>)  ^'or         first  hS  hours  after  loading.  The 
fruit  was  picked  during  the  afternoon  prior  to  loading,  thus  giving  a  period 
of  approximately  60  hours  between  picking  and  the  time  when  the  fruit  was 
cooled  to  its  low  teraperatureo     It  is  possible  that  this  period  of  delay  was 
long  enough  to  avoid  the  low  temperature  injury  observed  earlier  when  freshly 
harvested  prunes  were  stored  immediately  at  3^-'''*~3'^*° 

DISCUSS  1 01^ 

Birlng  19^^»  when  the  incidence  of  decay  was  light  and  when  an  active 
market  caused  Italian  prunes  from  the  Milton-Preeweter  district  to  move  rapidly 
into  consumption  immediately  after  arrival  in  terminal  markets,  the  benefits 
from  precooling  did  not  Justify  the  costo     However,  had  the  finiit  been  more 
subject  to  decay  or  had  the  markets  been  so  congested  that  cars  were  not  un- 
loaded for  several  days,  the  situation  might  have  been  different.     The  fruit 
in  the  non-precooled  cars,  as  well  as  that  in  the  loads  commercially  precooled 
for  only  3  hours,  arrived  at  an  advanced  stage  of  ripeness  that,  ordinarily 
would  have  been  considered  unsatisfpctory. " 

Conditions  that  may  cause  "bad  order"  deliveries;     The  inspections  in 
New  York  revealed  thfit  in  the  few  decayed  fruits-  found  in  the  test  packages 
blue  mold  rot  (Peni ■-?illi am  sp)  and  rhi:3opus  rot  (Rhi nopus  F.p]  predominatedo 
In  cars  with  higher  temperatures  tl;e  decay  was  advanced^     Rhizopus  ma^'es  prac- 
tically no  growth  at  teiTperatures  below  U^"      .  tut  at  higher  temperatures  it 
spreads  from  one  fruit  to  another  quite  rapidly  and,  ov.ce  it  has  a  start, 
results  in  leaking  masses  of  decayed  fruit  that  literally  "run  out  of  the 
packages".     The  transit  temperatures  In  the  non-precooled  or  poorly  precooled 
loads,  more  especially  in  those  shipped  under  3/''-  icing,  were  such  that  under 
different  conditions  of  growth  and  harvesting  the  shipments  might  have  arrived 
badly  affected  with  decay  and  in  very  bad  order. 
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The  thoroughly  precooled  loads, on  the  other  hand,  arrived  niuch  firmer  and 
with  a  margin  of  storage  life  that  would  have  permitted  distribution  without 
lose  over  a  much  longer  time.     The  transit  tenrperatures  in  these  cars  were 
such  that  rhizopus  rot  could  have  made  but  slow  progress. 

Requirements  of  thorough  precooling;    The  experimental  work  has  thus  far 
demonstrated  that  to  precool  loads  satisfactorily  it  is  necessary  to  have  a 
longer  precooling  time  than  8  hours  and  that  the  cars  should  be  reiced  during 
the  precooling  period  with  larger  additions  of  salts,  preferably  250  pounds  at 
the  start  of  precooling  and  25*^  pounds  five  to  eight  hours  later,  when  the  cars 
are  reiced.     To  do  this  in  the  Milton-Freewater  district  would  require  consider- 
able capital  investment  for  icing  platfornsj  ice  supplies,  precooling  tracks 
and  accessories., 

Alternative  precautions?    The  experience  of  the  shippers  and  the  results 
of  these  investigations  have  shown  that  ordinarily  Italian  prunes,  unless  well 
advanced  in  matixrity,  can  be  shipped  to  dlstp.nt  markets  with  safety  under  standard 
refrigeration  with  5  percent  salt  added  and  without  thorough  precooling.  It 
seems  probable  a?:8o  that  thoro^igh  precooling  would  not  be  necessary  for  riper 
fruit  being  shipped  to  less  distant  markets.     Therefore,  it  does  not  seem  that 
the  capital  investment  required  for  thorQu,-:h  precooling  facilities  would  be 
Justified  for  the  small  fraction  of  the  shipments  needing  thoro\igh  precooling 
in  normal  years  or  to  meet  exigencies  such  as  those  in  19'^  resulting  from  an 
ice  shortage. 

'^en  the  fruit  is  in  weak  condition  or  nrust  move  to' distant  markets  under 
3/^  bunker  icing,  thorou.^h  precooling  for  18-20  hours  will  probably  be  needed 
to  get  the  temperature  of  the  load  down  to  a  safe  rsnge.     When  such  thorough 
precooling  cannot  bs  done,  the  following  recomnendations  are  made  for  the 
handling  of  the  shipments? 

lo     Precool  the  loads  for  10  hours  or  more,  using  250  pounads  of  salt  at 
the  start  of  precooling  and  250  pounds  after  5  hours.     Spud  down  the  ice  when 
adding  salt  to  gi^'e  a  good  mixture  with  the  iceo 

2o     racilitate  the  movement  of  cars  after  precooling  and  provide  for 
prompt  relcing. 

3.     Ship  precooled  loads  in  standard  cars  under  standard  refrigeration 
with  5  percent  salt  Instead  of  3  percent  salto 

Uo     Ship  precooled  loads  in  fan  cars  under  standard  refrigeration  with 
2C0  pounds  of  salt  added  at  the  first  relcing  station. 

5o  With  non-precooled  loads  in  fan  cars,  add  500  pounds  of  salt  to  the 
ice  ahortly  before  departure  from  shipping  point  and  ship  under  standard  re- 
frigeration with  2^^0  pounds  of  salt  added  at  the  first  relcing  station, 

b.     When  using  fan  cars  be  sure  that  the  bill  of  lading  carries  the 
notation  "keep  fans  in  'on'  position",  thus  placing  the  responsibility  for 
their  continued  operation  on  the  carrier.     Without  this  definite  instruction 
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the  fans  will  "be  taken  ont  of  operation  enrouteo     To  make  dou^bly  certain 
that  "bills  of  lading  on  all  fan  cars  carry  this  notation,  the  shipping  foreman 
should  receive  definite  instructions  to  report  to  the  "billing  clerk  the 
mimbers  of  all  snch  carso     The  blllin/?  clerk  should  have  ready  access  to  a 
list  of  all  fan  cars  on  all  lines  and  shcold  be  instnicted  to  check  the  list 
before  billing  the  car. 

Records  of  transit  temperatures  in  the  shipping  tests  in  19^3  ISkk 
(see  record  of  M~l,  figure  1)  show  that  non-precooled  loads  in  fan  cars,  where 
500  pounds  of  salt  was  added  to  the  ice  irmnediately  after  loading,  were  slow 
in  coolinf^o     This  was  because  the  cars  were  standing  for  much  of  tiie  time  before 
they  reached  the  main  line,  and  the  effect  of  the  salt  was  largely  lost  before 
the  action  of  the  fans  could  utilize  the  refrigeration  to  cool  the  tops  of 
the  loadso     In  view  of  this  slow  movement  of  cars  from  the  Milton- Freewater 
district  through  the  gateways  to  the  main  line  railroads,  it  is  much  more 
preferable  to  operate  the  fans  by  motors  from  the  time  of  loading  until  they 
leave  the  point  of  origin  so  that  the  initial  charge  of  salt  (500  povmds)  can 
be  utilized  as  effectively  as  possible  for  the  prompt  cooling  of  the  upper  part 
of  the  loado 
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Table  l^o    Hate  of  temperature  reduction  in  fruit  near  the  bottom 
bunker  opening 


Car  Number 
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12 
hr3  = 

2U 
hrso 
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hrSo 
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hre. 
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hrs. 
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